A systematic review of single-sample glomerular filtration rate measurement techniques and demonstration of equal accuracy to slope-intercept methods.
We aimed to identify the most accurate single-sample glomerular filtration rate (SS-GFR) technique for all patient ages. We performed a systematic review of all published SS-GFR measurement techniques and compared the results from each test with a gold-standard nine-point 'area-under-curve' measurement of GFR as well as slope-intercept (SI-GFR) methods for 412 GFR tests. We have shown that for patients of all ages the SS-GFR technique developed by Fleming and colleagues delivers the best accuracy and precision, with results equivalent to those calculated by SI-GFR. The median percentage difference from the gold-standard GFR for the Fleming technique is 4.8% (95% confidence interval 3.9-5.7%) and that for the three-point SI-GFR is 5.6% (95% confidence interval 4.9-6.3%). The interquartile range of the distribution of percentage difference from the gold standard is -0.23 to 11% for the Fleming method and 1.6-11% for the three-point SI-GFR. The Fleming technique outperforms the method currently recommended by the international guidelines, and is simpler as only one equation is required for all patients instead of separate equations for adults and children. We propose that the SS-GFR technique of Fleming replace the methods currently recommended by the international and BNMS guidelines for routine measurement of GFR for expected results greater than 30 ml/min/1.73 m. A thorough system of measurement checks should be implemented for all methods of GFR assessment; the perceived lack of opportunity for quality control checks to be performed on the result of a single-sample measurement is addressed in the companion paper of this study.